Physical and functional association of follitropin receptors with cholera toxin-sensitive guanine nucleotide-binding protein.
We have previously reported detergent (Triton X-100) solubilization of a follitropin (FSH) receptor-rich fraction from light membranes of bovine testis that responded to exogenous FSH by activation of adenylate cyclase (Dattatreyamurty, B., Schneyer, A., and Reichert, L. E., Jr. (1986) J. Biol. Chem. 261, 13104-13113). Upon gel filtration of the detergent-extract through Sepharose-6B, two fractions were separated. Each specifically bound [3H]guanosine 5'-imidotriphosphate (Gpp(NH)p) and had guaninetriphosphatase (GTPase) activity. Of these, one fraction (6B-Fraction-1) also bound radioiodinated human follitropin (hFSH), indicating a coelution of the nucleotide-binding protein with receptor. The other fraction (6B-Fraction-2) did not contain detectable FSH receptor activity. Several lines of evidence suggest that 6B-Fraction-1 is a complex consisting of FSH receptor and a guanine nucleotide regulatory protein, probably Ns. 1) The GTP-binding and FSH-binding activities of 6B-Fraction-1 were retained by a GTP-affinity column, and their retention by the affinity matrix could be prevented by simultaneous addition of free Gpp(NH)p. 2) When exogenous GTP was added to 6B-Fraction-1, binding of 125I-hFSH was reduced compared to controls lacking exogenous GTP. This effect of GTP was highly specific and noncompetitive, indicating that GTP did not bind to receptor. In addition, the affinity of receptor for FSH was decreased, and the rate and degree of dissociation of bound labeled FSH from receptor were increased in the presence of exogenous GTP, each in concentration-dependent manner. 3) Exposure of 6B-Fraction-1 to higher concentration of Triton X-100 reduced significantly the receptor-associated GTP-binding activity and also rendered the hormone-binding activity insensitive to GTP. 4) Treatment of highly purified testis membranes with cholera toxin plus NAD, but not pertussis toxin plus NAD, eliminated the ability of GTP to modulate the 125I-hFSH binding to receptor. 5) After cholera toxin-induced [32P]ADP-ribosylation of testis membranes, a major peak of radioactivity (presumably Ns) was coeluted with FSH receptor activity from the Sepharose-6B column. These results and the observation that the effect of GTP is noncompetitive at FSH receptor level suggest that FSH binding inhibition and the increased rate of hormone dissociation from receptor were the result of GTP interaction with a guanine nucleotide regulatory protein, probably Ns, which itself was functionally associated with the FSH receptor.(ABSTRACT TRUNCATED AT 400 WORDS)